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Food group intake patternsand
associated nutrient profiles of the US population

,.............

Ashima K. Kant, PhD, RD; on food patterns and their nutritional consequences__
Arthur Schatzkin,MD, DrPH; among specific population groups would be useful as a

basis for designing nutrition interventions and nutrition
Gladys Block, PhD; education materials_
ReginaG. Ziegler,PhD, MPH; Previous studies have examined patterns of food con-
Marion Nestle, PhD, MPH sumption from the standpoint of food group usage (8),

food grouping based on statistical cluster/factor analysis
of dietary recall (9-I I), or food frequency data (I 2,13).

' Our report describes a method for evaluating dietary
Al_tracl We developed a method for evaluating patterns based on consumption of foods from traditional
food group intake patterns using dietary recall data food groups_
(n= 11,529) from the second National Health and Nutri- Our study examinesdata from NHANES II to identify
tion Examination Survey.We usedthis method to examine patterns of intake of traditional food groups consumed by
the relationship of these food group intake patterns to a nationally representativesample; examine the nutrient
nutrient intake and to selected biochemical indexes of content of diets associated with these food group intake
nutritional statu_ We evaluated each 24-hour dietary patterns; and examine the relationship of these patterns
intake recall for the presence or omission of five broad to selected biochemical and anthropometric indexes of
food groups-dairy, meat, grain, fruit, and vegetable.The nutritional statu_
five most prevalent patterns and the proportion of the
population reporting them was asfollows: all food groups, Methods
33.6%; no fruit, 23.9%; no dairy and fruit, 9.0%; no NHANES II was conducted by the National Center for
dairy, 8.0%; and no fruit and vegetable, 5.6%. In the most Health Statistics(NCHS) from 1976 to 1980 on a nation-
prevalent pattern, all food groups were consumed; this wide probability sample of the civilian, noninstitutional-
was the only pattern that provided mean amounts of all ized population of the United State_ Details of survey :i_:_
of the key vitamins and minerals at levels greaterthan or design and data collection have been described (I 4). In
equal to the Recommended Dietary Allowances (RDAs). the NHANES II survey, a trained dietary interviewer : _
This pattern also was reported by the lowest proportion administered a single 24-hour dietary recall to each
of individuals consuming lessthan 100% RDA of the key participant using three-dimensional food models to facil-
nutrients. Patternsin which both fruit and vegetableswere itate estimation of food portion sizes, For the purpose of
consumed were associated with highest levels of serum our analyses,we created a subset composed of 24-hour 'i _!i!i
vitamin C. The consistency of these results indicates that recalls from all black and white individuals aged 19 to
screening diets for food group consumption can quickly 74years(n= 11,967_Thissubsetexcluded 24-hour recalls
provide meaningful information about their qualib/J Am considered to be unsatisfactory,incomplete, imputed, or
Diet Assoc. 1991; 91:1532-1537. obtained from surrogates(n= 309). Also excluded were

the recalls of 129 women reported to be pregnant or
lactatingat the time of the surveyThe final analytic sample

Recentreports indicate that a large proportion of the US included 11,529 individuals.
population does not consume foods from one or more of To evaluate each 24-hour recall for food group intake
the major food groups on any given day (1-4). Nearly patterns, we assigned all foods reported consumed by
46%, 24%, and 18% of respondents in the second adults (2,244 foods) in the NHANES II to one of fivefood
National Health and Nutrition Examination Survey groups--dairy, meat, grain, fruit, and vegetable. Foods
(NHANES II) reported that they had not consumed foods excluded from the five groups (eg, fat, sugar) were not
from the fruit, dairy, and vegetable groups, respectivel_ examined in our analysis,Our decision to placefruits and
on the day of the recall (4).However,the proportion of the vegetables in two separategroups reflects their differing
population that typically consumesvariouscombinations uses in the diet and is consistent with the rationale for
of food groups is as yet unknown. As recognition of the grouping foods in the "Better Eating for Better Health"
role of diet in health promotion increases(5-7), information guide (15). Foodswere placed in the five groups on the

basisof similarities in nutrient composition and uses in
the diet. The procedures used for grouping foods have

A. K. Kant(correspondingauthor)iswith QueensCollege,City Universityof beendescribedelsewhere(4).
New York, Flushing, NY 11367-1597; A. Schatzkin, G. Block, and R. G. Ziegler
arewiththeNationalCancelInstitute,NationalInstitutesofHealth,Bethesda,MD TOavoidgivingcreditfora food groupwhenthe amounts
20892; and M. Nestle is wilh New York Universi_ New York, NY consumed were small (es, a slice of tomato), we estab-

The authorsthank LisaLicitra,IMS, SilverSpring.Md, for computingand lished a minimum intake level. For the meat, fruit, and
analytical assislance, and Barry Graubard, PhD, Biometry Branch, Division of vegetable groups, the minimum reported amount forCancer Preventionand Control, National CancerInstitute,Bethesda,Md, _or
adviceregardingstatisticalproceduresusedinthisarticle, inclusionwas 30 g for all solidfoodscategorizedin one
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iTable 1. Rankingthe 10 mosl prevalent patterns"(proportion:l:standard error) of food group intake in the US population, by
gender and race, secondNational Health and Nutrition ExaminationSurve)_1976-80 (14)

rank total (n= 11,529) white men (n= 4,905) white women blackmen (n= 604) black women

:i_!ii : (n=5,303) (11=717)

:ii !:!iiiii iiiiiii :_i DMGFV b % DMGFV % DMGFV %

....i:ii:ii:i!i!ii:!i!i_iiiiii!iiiiiii:: DMGFV % DMGFV %
:::::::::::::::::::::::::::::::::::_::::

:i _ii:iiii!iiii_iiiii::i 1 11111 33.6=0.7 11111 35.7±1.0 11111 34.2+-1.0 11111 21.6+-1.7 11111 23.2+-2.6

|ces :ii::::iiii::iiii!ti_i :_ 2 11101 23.9+-0.7 11101 29.2±1.2 11101 20.3+-0.9 11101 19.2+-1.5 11101 15.5-+2.2
_lS a ::iiii::ii'::i:_!!!!!!:_:_:i:_:i:3 01101 9.0±0.5 01101 8.2+0.6 01111 8.7___0.6 01101 16.7+2.0 01101 12.7__.1.2

tion :_iii_i_!!ii_li!_4 01111 8.0±0.3 01111 6.s±0.s 01101 8s+-0.6 01111 10.4±1.301111 12.6+-1.4
i:! !!i::_i_ii!i!ii!_ii:i::5 11100 5.6+-0.3 11100 6.3±0.4 11110 5.1±0.4 11100 9.1±1.9 01100 7.1+-1.5

:on- :iiiiiiiiliiiiiili!:_ 6 11110 5.2_+0.3 11110 5.2+-0.5 11100 4.6+0.4 01100 7.5+_1.4 01110 5.9+1.0

(8), ii : :;:i::iili ::::':!:.... 7 01100 2.5-+0.2 01100 1.9+-0.2 10111 2.7±0.3 11110 5.1 +-1.2 11100 5.3+-1.08 10111 1.5__.0.2 11011 1.2±0.2 01100 2.0--.0.2 01110 3.1 ±1.0 11110 4.4+0.9

ysis :i :ili::iiill 9 01110 1.5+-0.2 01110 1.0±0.2 10101 1.5+-0.2 01001 0.8±0.4 01001 2.6___0.7

13). 10 11011 1.2+-0.2 10100 0.8.+-0.2 11011 1.5±0.3 01010 0.7±03 00101 1.6+_0.4

tary .The first and secondmostprevalentpatternswerethe samefor all four populations;the third throughtenth most prevalentpatternsdifferedby
)nal genderandracegroups.

bDMGFV= dairy meat,grain,fruit,andvegetablegroups;I =food group(s)present;0= foodgroup(s)absent.Forexample,DMGFV= 11111denotes
Itify that all food groups(dairy,meat,grain, fruit, and vegetable)wereconsumed;DMGFV=11100 indicatesthat three food groups(dairy,meat,and

by .... grain)wereconsumedandtwo food groups(fruitandvegetable)werenotconsumed.
lent :i
:ake :_
_=rns _i_::_::_::_::_::_:

sof iiiiiili,,i!ii
_i;iil;_;; group and 60 g for all liquids and mixed dishe_ For the Statistical analyses
_:_:_:i:;:!:dairy and grain groups, the minimum amount was 15 g Descriptive statistics for patterns of food group intake,

for _::ii::.::::i:for all solids and 30 g for all liquids and mixed dishes nutrient intake, Queteletindex, and biochemical variables
ion- :!i!i_ii_iiiiiiThe rationale for selection of minimum amounts for the were obtained by age, sex, and race. Statistical analyses
nal........ _:_:::::: various food groups has been described (4). were performed using SAS (22) and were weighted using

•vey i For each 24-hour recall, we evaluated the presence or the sample weights assigned to each individual by the). In : absence of each food group. With five food groups and NCHS to enable inference to the total US white and black
wer their occurrence at two levels each (present or absent), it noninstitutionalized population. Statistical software pack-
ach i!_ii_ii_ili: was possible to report 32 combinations of food groups ages SUDAAN (23), SESUDAAN (24), and SURREGR (25),
Eft- _!il consumed on the survey day We defined these combina- appropriate for analyses of complex sample surveys, were

of il tions as patterns of food group intake and refer to them as used to estimate variance and perform regression analyses.

.our DMGFV (dairy, meat, grain, fruit, and vegetable), with the Differences in nutrient intake levels and biochemical
) to number I indicating presence and 0 indicating absence indexes of nutritional status among individuals who
:alls of the food group(s). Thus, DMGFV = 111I0 indicates a consume diets from the most frequently reported food

, or iiiiii!! pattern in which all groups except vegetable were con- group patterns were tested by linear regression, using the/ere sumed on the survey day. SURREGR procedure, with pattern, age, sex, and race in

t or :: : We selected intakes of energy, cholesterol, dietary fiber the model as independent variables. If the overall F testiple and percent energy from protein, carbohydrates, and fat was significant, all possible pairwise comparisons of the
::_i_i_::_i_::_:as indexes of nutrition quality. We also evaluated intakes 10 leading food group patterns were made using a

ake _ of the vitamins A, B-6, C, E, and folate and the minerals Bonferroni adjustment (26) to control the type I error rate

by _ili_i!!!!!::iron, zinc, calcium, and potassium relative to the sex/age- to a conservative level. Thus, two means were declared
_od specific Recommended Dietary Allowance (RDA) (16). significantly different from each other at P<.001. It was
ods We chose these food components and nutrients for this necessary to use these statistical procedures to compare
not study because the Expert Panel on Nutrition Monitoring means because multiple comparison tests that take survey
and _ii_ilil:i (I 7) has identified the level of intake of these nutrients as design characteristics into consideration are not currently

ring iijii!il current or potential public health issues, available.
for :_:_:_:_:_: The nutrient content database for foods reported con-

Ith" !_::_::_i_i_:sumed in NHANES II does not contain information on Results
the _._i::iii: vitamins B-6 and E, folate, dietary fiber, or zinc. Therefore,

s in ililiiiiill databases were created for each of these nutrients using Patterns of food _roup intake
ave i!iii!iiiii! the most recent US Department of Agriculture (USDA) Table 1 presents the 10 most frequently reported patterns

_::i::i!!:i data and other sources (18-21 ). of food group intake (ranked in descending order) in the
Jnts i_ii_!iiiiill We also examined data on selected biochemical and NHANES II, by sex and race. These I0 patterns accounted
:ab- iiiiiiiiiilill anthropometric indexes of nutritional status--hemoglo- for nearly 92% of the population surveyed. Although the

and :ii!i!i!!i!i!i_i::bin, hematocrit, serum albumin, serum vitamin C, serum most frequently reported pattern for all sex-race groups
for :_::_::_::_::_:zinc, and the Quetelet index (weight [kg]/height [m] _) was the one in which respondents consumed foods from

one :iiii!!iiiiiiii:: relative to the food group intake patterns, all five food groups (DMGFV= 11111), this pattern was
iiiiiiiiiiiii!ii:

:iiiiii_ii:.::::iiiiilii_::_

ii! ' ........



Table 2. Dietary nutrient intake associated with the 10 mo_t prevalent patterns of food group intake in the US
National Health and Nutrition Examination Surve_ 1976-1980 (14)

demographic patterns of food group intake (ranked in order of prevalence)
data/ 1 2 3 4 5 6 7 8 9 10
nutrient DMGFP DMGFV DMCFV DMCFV DMCFV DMGFV DMGFV DMCFV DMGFV DMCFV , :

7_17 1110_ 0_0_ 01_7_ 1_100 _11_0 01100 _0_17 01710 _7077

(n=3,964) (n=2,524) (n=1,027) (n=970) (n=642) (n=619) (n=297) (n=218) (n=196) (n=132)

% of population 33.6 23.9 9.0 8.0 5.6 5.2 2.5 1.5 1.5 1.2
white:blackb 13:1 10:1 4:1 5:1 7:1 9:1 2:1 15:1 2:1 15:1
male:femaleb 0.9:1 1.4:1 0.9:1 0.7:1 1.3:1 0.9:1 0.9:1 0.2:1 0.6:1 0.7:1

energy (kcal)
mean±SEM _ 2,179.+..27 2,277±32 1,855±30 1,721_+28 1,912__.43 1,955±49 1,510_+63 1,378---58 1,511---56 1,604±82
median 1,838 1,996 1,554 1,483 1,616 1,663 1,274 1,186 1,287 1,403

protein (% kcal)
mean±SEM 17+_0.1 16+--0.1 16+-0.2 15+-0.2 16_-0.2 16+-0.2 15+-0.4 13±0.3 15+--0.4 20±1.0
median 16 16 14 14 16 15 14 12 14 19

:i

carbohydrate
(% kcal)

mean ±SEM 45+-0.2 42-+0.3 42+0.4 46±0.5 42±0.4 47+0.4 45__.0.9 56-+1.0 47±.1.0 41±1.0
median 46 42 42 47 42 47 43 57 48 41

fat (% kcal) " ....
mean ± SEM 36---0.2 38±0.2 37±0.4 35±0.4 38±0.4 35-+0.4 35+0.7 31 +0.9 34±0.8 36±1.0
median 36 39 37 35 39 36 35 30 35 36

cholesterol (rag)
mean +_-SEM 391±8 407±10 330±9 333_+9 360±14 359±14 302-+15 111-+6 357-+23 313±25
median 294 307 247 281 282 294 222 85 323 228 :: ::

iii. i:dietary fiber (g) ......
mean ±SEM 14-+0.2 10±0.2 9-_-0.3 12+0.3 8±0.6 11±0.4 7-+0.5 13-+0.6 9-+0.5 12±0.8
median 12 8 7 10 4 8 4 11 7 10 i:: ii

vitamin A :: :
(% RDAd)

mean+-SEM 157-+3 117±6 90±5 131-+7 63+-6 89±8 25±2 156±11 62-+8 173±29

median 106 73 47 72 42 60 18 108 40 98 i:: i::
vitamin E

(% RDA)
mean ± SEM 111 -+2 97+-2 80±2 83±2 71 ±3 76±3 46-+2 95±9 60-+3 85¢6
median 83 76 65 71 51 61 39 62 50 64

vitamin C
(% RDA)

mean +-SEM 250-+4 102±3 97_+5 227-+6 45±4 189-+8 34-+8 230-+14 169-+14 260-+21
median 208 75 63 181 19 150 8 180 131 224

vitamin B-6 :::::
(% RDA)

mean- SEM 99-+1 86±2 71 ¢2 74±1 63-+.-2 74±2 43+2 67±3 56-+2 85±3
ili

median 84 71 57 63 46 61 33 55 46 7 :::

folate (% RDA)
mean-+ SEM 162_+3 122-+3 99±3 124_+3 99-+4 127±7 70±4 120±7 98±5 139¢8
median 134 97 79 100 71 103 48 103 79 110

iron (% RDA) ::
mean±SEM 142±2 133_+3 113±2 115±3 105_+3 115--.3 84-+4 84±6 91±5 105±6
median 122 113 90 99 88 99 69 76 75 8 .......!

calcium i::::_
(% RDA)

mean_+SEM 107-+2 105±2 39-+.1 40_+1 106-+4 104±3 31 -+2 94±5 32±1 94±11
median 90 87 33 36 84 86 25 79 29 66

zinc (% RDA)
mean-+SEM 105±2 100---3 74+--3 69±2 79±5 85±4 49_+2 65±4 54±4 84:1:4
median 78 76 54 53 57 63 40 47 40 69 : ......

potassium ::(% RDA)
mean_+SEM 151_+2 133±2 102_+2 114_+2 95±3 116±3 61-+4 111_+3 80-+3 141±6
median 135 117 85 100 77 99 45 104 71 129 :_i:i

•DMGFV = dairy meat, grain, fruit, and vegetablegroups;1 =food group(s)present;0 = food group(s)absent. Forexample, DMGFV= 11111 denotes
that all five food groups(dairy meat, grain,fruit, and vegetable)were consumed; DMGFV= 11100 indicatesthat three food groups(dai_ meat, and
grain)were consumedand two food groups(fruit and vegetable)were not consumed.
hTheratio of white:black and male:female respondentsin the samplepopulation was 1:7.73 (rounded)and 0 9:1.0, respectively
"SEM= standard error of the mean.
_RDA= sex-age-specific 1989 Recommended Dietary Allowance (9).Asthere is noestablishedRDA for potassium, the standardused in this analysis
was 2,000 rng/day.



Percentof thepopulationconsuminglessthan100%ofthe RDA"of selectednutrientsbyleadingpatternsof foodgroup
secondNationalHealthandNutritionExaminationSurve_1976-1980(14)

:_rank DMGFV° protein vitamin vitamin vitamin vitamin folate zinc iron calcium potassium
pattern C A E B-6

1 11111 27 18 47 64 63 28 66 35 58 22
: 2 11101 26 66 67 69 73 53 68 42 60 36

3 01101 50 71 76 77 84 68 82 56 98 62
82 4 01111 52 24 62 74 81 50 86 51 99 51

ii 5 11100 41 91 88 85 87 70 82 60 62 69
::iiii: :::_6 11110 37 32 80 82 82 48 78 51 61 51

1.0 : iiili 7 01100 66 96 96 94 97 86 93 73 99 90
8 10111 78 26 46 78 87 47 87 72 65 45
9 01110 63 38 88 88 91 69 91 69 99 76

:ii 10 11011 39 15 50 72 71 37 75 58 73 27

1.0 ,RDA=sex/age-specific1989RecommendedDietaryAllowance(9);RDAofprotein==0.8gprotein/ksbodyweight.AsthereisnoestablishedRDA
forpotassium,thestandardusedinthisanalysiswas2,000rag/day.
bDMGFV=dairy,meat,grain,fruit,andvegetablegroups;1=foodgroup(s)present;0=foodgroup(s)absent.Forexample,DMGFV= 11111denotes

1.0 : thatall fivefoodgroups(dairy.meat,grain,fruit,andvegetable)wereconsumed;DMGFV= 11100indicatesthatthreefoodgroups(dairy.meat,and
grain)wereconsumedandtwofoodgroups(fruitandvegetable)werenotconsumed.

25 i:_ii_ii_iiiiiii:iii

reported by only 35% of all whites and 25% of all blacks. DMGFV = 11100) provided more than four vitamins and
0.8 :i!iiiiii_iiii:: Omission of fruit (DMGFV = 11101) was the most com- minerals in lessthan recommended amounts. In the least

monly reported incomplete pattern, comprising nearly favorable pattern(DMGFV= 01100, meatand grain only),
one fourth of all survey respondents. Diets that lacked mean amounts of all vitamins and minerals analyzed
both the dairy and fruit groups (DMGFV=01101) were were consumed at levels below the RDA (P<.0011).

29 reported by 9% of total survey population. The pattern in Vitamin B-6, vitamin E, zinc, and calcium were the
which only the meat and the grain groups nutrients most likely to be consumed at levels below the
(DMGFV = 01 100)were consumedwas reported by more RDA in all patterns except the leading one.
than 7% of blacks and approximately 2% of whites. Table 3 presents the proportion of the population

5 The patterns ranked 1 and 2 (DMGFV= 11111, all consuming lessthan 100% of the ageJsex-specificRDA
groups, and DMGFV = 11101, no fruit) were reported by for selected nutrients among the 10 most frequently
fewerblacksthanwhites, whereasmore blacksthanwhites reported patterns of food intake. The most prevalent

2] reported patterns omitting two and three food groups pattern(DMGFV= 11111) was associatedwith the largest
proportion of the population consuming levelsof nutrients

Associated nutrient intake at or above RDA levels
Table 2 presents the nutrient intake profile

} (mean_+standard error of the mean [SEM] and median) Biochemicallanthropometric indexes
associatedwith the most prevalent patterns of food group Table 4 presentsthe mean -+SEM and median of selected
intake. Overall F tests for differences among patterns in biochemical and anthropometric indexes of nutritional

] mean intakes of all nutrients and dietary components status associatedwith the 10 most prevalent patterns of
examined were highly significant (P<.00001). Patterns food group intake. None of the parameters (except level

i_E_:_:_:_ranked 1 and 2 provided the highest mean energy intake of serum vitamin C) differed significantly among the
i!i!iiiii!ilcompared with all others (P<.001 1). The pattern ranked various patterns,The patternsranked 5 and 7 (DMGFV=
_iiiil 8 (DMGFV= 10111, consuming all groups except meat) 11100 and DMGFV=01100, consuming no dairy, fruit,
li::iii=i::::iwas associated with the smallest percent energy from and vegetable) were associated with the lowest mean
liiiiiiii_iiprotein and the highestpercent energy from carbohydrate levelsof serumvitamin C. More than 42% of respondents

I1 Ui::::i::ii::(P<.0011). Patterns ranked 2 and 5 (DMGFV=11101 with patternsDMGFV= 01101 andDMGFV=11100and
_iii:i:il and DMGFV = 11100, consuming no fruit and vegetable) 51% with pattern DMGFV = 01100 were in the lowest

_i!:::ii:::::: provided the highest percent energy from fat. The highest quartile of serum vitamin C levels. In food patterns
_;i mean dietary fiber intake was associatedwith the pattern including bothfruits and vegetables,the proportion in the

iiiilili!i:: ranked 1 (DMGFV ==11111). Only those patterns where lowest quartile of serum vitamin C levels was approxi-both fruit and vegetable groups were consumed mately11%. (Datafor quartile distribution of biochemical
(DMGFV= 11111, 01111, 10111, and 11011) yielded a indexesby patterns of food group intake are not shown.)
mean dietary fiber intake of 12 g/day or more.

__ _iiiiiiiii_ Only the most frequently reported pattern Discussion
.tes (DMGFV= 11111) provided mean amounts of all noted Our article presentsa method for evaluating patterns of
md vitamins and minerals at levels greater than or equal to food consumption based on food groups. These results

the RDA. All others provided lessthan the RDA level for confirm previous observations that a large proportion of
_i!::iiiiii_two or more nutrients. Patterns ranked 3 and 5 the US population consumes diets that lack one or more

,sis i_ (DMGFV=01101, consuming no dairy and fruit, and food groups (1-4).
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• -    iiiiiiiiiii!il]i
, Table4. Se:ectu_biochemicalindexeso_nutritionalstatusamociatedwiththe10 mostprevalentpatternsof lproupi.tak_ !}ii!i!i!iii_ii}i
_: secoedNationalHealthandNutritionExamination_ 1976-1980(14)

i rank DMGFP age QP serum hematocrit _ hemoglobin, serum iiiiiiiiii_serum

pattern (n= 11,529) (n = 11,529) albumin _ (n = 11,413) (n = 11,413) vitamin 0 zinca ::iiiiiiii_iiiil
(n= 10,808) (n = 10,750) (n = 9,948) IIIIi::I::::::iliI::Ilii|

:I i!iliiiiii:_:_
: : :I:Ii¢i¢!:!:!:

years glL glL • ' pmol/L _ ::!:_:i:i:_:!:_:_
1 11111 :::::::::::::::::::::::

mean-+SEM 45±0.4 25.2-+0.1 47-+0.1 0.42 ± 0.001 143±0.4 69±1 13.3±0.1 1i!median 56 24.7 47 0.42 143 68 13.3
2 11101 :::::::::::::::::::::

mean+-SEM 38±0.4 25.0+0.1 48±0.1 0.42_.0.001 145-+0.5 49±1 13.6±0.1 !i!iii!i!ii_iiii!i
median 37 24.5 47 0.43 145 45 13.3 :::::::i:i:!:!:!:::::!ii!i_i_:

3 Ollol _:iii:!ii_i_,
mean±SFM 40±0.5 25.4-+0.2 47±0.2 0.42-+0.001 143±0.6 45+2 13.4-+0.1 :i_!_i!ii!ii!iimedian 43 24.8 47 0.42 142 40 13.3 : :: .......

4 01111
mean-+SEM 46 :'.c0.6 25.8±0.2 47.+0.2 0.42-+0.002 142±0.6 65±2 133±0.1 : :::iiii::ii!i!i
median 57 25,3 46 0.42 141 68 13.0

5 11100 :::!iiiii_::i_::: :::<::

mean +SEM 40_+0,7 25.4±0.2 47__.0.2 0.43_+0.002 146_+0.8 43_1 13.5-+0.1 :iiiiiiiii
median 44 25.1 47 0.43 146 40 13.3 ::!i!ilill

6 11110 :![]]:::.::]]':

mean±SEM 44+0.8 24.94-0.2 47_+0.2 0.42-+0.002 143+0.7 65±2 13.3-+0.1 : ::ili!il
median 54 24.6 47 0.42 142 68 12.8 :::::i::iii!i

7 01100 ::::::]i;_i;i
mean±SEM 40-+0.7 26.2-+0.4 47±0.2 0.42-+ 0.003 141-+0.1 40-+2 13.2-+0.2 ............::::::

: reedian 43 25.4 46 0.42 141 28 13.0 : ii$!:::
i iiiii

8 10111mean ± SEM 49±1.6 24.8±0.5 47±0.3 0.40-+0.003 137-+0.1 77-+2 13.1 ±0.2 :::::ii:ii_
median 62 24.7 46 0.41 139 80 12.8 ::: :iiii_:_

9 01110
mean-+SEM 44_+1.5 26.1 -+0.6 46-+0.3 0.41 -+0.003 139+0.1 59+4 13.1 ±0.2
median 57 25.6 45 0.41 140 57 12.8

10 11011
mean_+SEM 42 ± 1.4 25.0 -+0.5 47 -+0.4 0.42 ± 0.003 143 -+O.1 74 -+2 13.3 ± 0.3
median 47 25.3 47 0,42 143 74 13.3

•DMGFV=dairy, meat, grain, fruit, andvegetable groups;1 =food group(s)present; 0= food group(s)absent.For example, DMGFV= 11111 denotes
that all five food groups(daiw, meat, grain, fruit, and vegetablewere consumed;DMGFV = 11100 indicatesthat three food groups(dairy, meat, and _i:ii::
grain)were consumed,and 2 food groups(fruit and vegetable)were not consumed.
_QI= Quetelet index (weight [kg]/height[m]'). "Toconvert g/Lhemoglobin to g/dL, multiply g/Lby 0.1.
cToconvert g/I.albumin to g/dL, multiply g/I. by0.1. q'oconvertp,mol/L serumascorbateto mg/dL, multiply p,mol/L by 0.01761.
•"1oconvert hematocritfrom SI unitsto traditional units,multiplyby 100..To convert i_mol/Lzinc to l_g/dL,multiply lunol/L by 6.536.

Previousstudies(27-29) have reportedan association of macronutrientsapproximated that of current dietary
betweennutrient adequacy and dietary scoresbasedon guidance was the one that omitted meat
representationof the major food groups in the dieL Our (DMGFV = 10111)..... , ....
study extends this work by providing informationon Not surprisingly,the biochemicalparameters(with the
nutrientadequacy and specific identifiablecombinations exceptionof serum vitamin C) associatedwith the 10
of food groupsand affirmsthe valueof recommendations leading patternsshowedno interpretablevariation(Table
to consumefoodsfrom certainfood groupseveryday The 4), possiblybecausethe availablebiochemical measures _::;>_i
mostfrequently reportedpattern,DMGFV-- 11111, was are relativelynonspecificandthe dietpatternsarederived _iii!:_!!i
the only one with mean vitamin and mineral intake at from a singlerecall. Other masonsfor a lack of concur- ,:,_i:_
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